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(54) CHEMICAL VAPOR DEPOSITION METHOD 

(57)Abstract: 

PURPOSE: To enable chemical vapor deposition 
without leaving a support mark by placing a substrate 
to be subjected to the vapor deposition on the 
support having the net of carbon fibers coated with 
thermally decomposable carbon or silicon carbide. 
CONSTITUTION: The net 2 of carbon fibers is fixed by 
holding between two frames 3 of artificial graphite, and 
the net 2 is coated with thermally decomposable 
carbon or silicon carbide to obtain a support 1. The 
substrate to be subjected to the vapor deposition is 
placed on the support 1, and the chemical vapor 
deposition is carried out. The substrate contacts 
linearly with the carbon fibers, and a reactive gas 
penetrates between the substrate and the support 1 
because of the finely uneven surfaces of the carbon fibers, so the vapor deposition 
is carried out on the whole surface of the substrate without leaving the support 
mark. 
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Specification 

1 . T i(ic of th e Invention 

CHEMICAL EVAPORATION METHOD 
2 Claims 

1. A chemical evaporation mcLhod characterized in that a substrate 
that is to be subjected to evaporation is placed on a support made of a mesh of 
carbon fibers covered with pyroly?.ed carbon or silicon carbide, after which 
chemical evaporation is performed. 
3. Detailed Description of the Invention 
(Field of I ndustrial Utilization) 

The present invention relates to a method for performing chemical 
evaporation in an efficient manner on the surface of a substrate. 
(Prior Art) 

A method in which mainly artificial graphite is used as a support at high 
temperatures, and support is provided in a state of point contact, at the apex of a 
circular conical shape, has been used in the past as a method for performing 
chemical evaporation. However, such a method suffers from the following 
drawback : namely, no evaporation film (coating) is formed in the areas where the 
substrate and support contact each other, so that marks remain; accordingly 
evaporation must be performed a second time after the substrate is turned upside 
down or after the supporting position is shifted. 
(Object of the lnveo tion) 

It is an object of the present invention to eliminate the abovementioned 
drawback, and to provide a chemical evaporation mcLhod that leaves no support 
marks. 

As a result of extensive research, the present inventors discovered that by 



using a mesh made of carbon fibers covered with pyrolyzed carbon or silicon 
carbide [as a support]., it is possible to perform chemical evaporation over the 
entire surface of a substrate without leaving marks in the areas where the 
substrate on which evaporation is performed contacts the carbon fibers. This 
discovery led to the perfection of the present invention. 
(Constitution of the Invention) 

The present invention relates to a chemical evaporation method which is 
characterized in that a substrate that is to be subjected to evaporation is placed on 
a support consisting of a mesh of carbon fibers covered with pyrolyzed carbon or 
silicon carbide, after which chemical evaporation is performed. 

All types of carbon fibers, regardless of the raw material or heat 
treatment temperature used, may be used aR the carbon fibers of the present 
invention. The coating of the mesh with pyrolyzed carbon or silicon carbide is 
accomplished by a universally known evaporation process. There are no 
restrictions on the raw materials used for this coating with pyrolyzed carbon or 
silicon carbide. However, in the case of pyrolyzed carbon, it is desirable to use an 
aliphatic hydrocarbon such as methane, propane or the like, an aromatic 
hydrocarbon such as benzene toluene or the like., or an organo -chlorine compound 
such as dicbloroethylene, trichloroethane or the like, Fas the raw material], and in 
the case of silicon carbide, it is desirable to use (for example) melhylchiorosilanc, 
or to use silicon tetrachloride, trichlorosilane or the like as a silicon source, and to 
use carbon tetrachloride, toluene or the like as a carbon source. The evaporation 
temperature depends on the types of raw materials used, hut is ordinarily 600 to 
2200°C. In order to perform chemical evaporation, the substrate is placed on the 
support, and chemical evaporation is performed by a universally known method 
Tt is desirable that the pressure during evaporation be as low as possible. At the 



h'0. 4557 



10 



same time, however, the evaporation rate drops.: accordingly, if the pressure is 
set in the vicinity of several mmilg, evaporation can also bo sufficiently performed 
in the areas contacting the support so that such a pressure is desirable. 
(Effect 

In cases where chemical evaporation is performed with the substrate that 
is being subjected to evaporation placed on the abovomonUonod support covered 
with pyrolyzcd carbon or silicon carbide, the carbon fibers of the support and the 
substrate are in linear contact, and the reaction gas also enters the spaces 
between the support and the substrate as a result of the fine indentations and 
projections on the surface of the support so that a evaporation film is formed over 
the entire surface of the substrate. Furthermore., since Ihc support is covered 
with pyrolyssed carbon or silicon carbide, the substrate following chemical 
evaporation and the support do not adhere to each other, and can easily be 
separated. 
15 (Examples) 

Examples will be described below. 
Example 1 

A support 1 in which a carbon fiber mesh (manufactured by Tbray KK, 
commercial name 'fbrayka 1'300) 2 was clamped and fastened between two 

20 artificial graphite frames 3 with an external diameter of 50 mm. an internal 

diameter of 40 mm and a thickness of 5 mm as shown in a plan view in Fig. \ (a) 
and a aide view in Fig. 1 (b) was placed inside a heating furnace (internal diameter 
100 mm), and was heated to 1800°G under a reduced pressure of 1 mmHg. 
Nitrogen gas containing 20 vol % propane was caused to flow through for 1 hour at 

25 the rate of 3 liters/mm (flowrate at atmospheric pressure), so that the support was 

covered with pyrolyzed carbon by evaporation. The thickness of the pyrolywd 
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carbon film was 40 um. 
Example 2 

The support 1 shown in Fig. 1 was heated to 1400°C under a reduced 
pressure of 1 mmHg in the same manner as in Example 1; then., for 1 hour, 
5 carbon tetrachloride was caused to flow through at the rate of 9 x 10 " mol/min. 

toluene was caused to flow through at the rate of 8 x lO"* moymin. and hydrogen 
gas wa R caused to flow Lhrough at the rate of 3 liters/min (flow rate at atmospheric 
pressure): so that the support, was coated with silicon carbide by evaporation. 
The thickness of the silicon carbide film was 60 mil. 
10 Comparative Example 

A support 4 was prepared by working an artificial graphite material so 
that circular conical projections 5 with a height of 10 mm (as shown in a plan view 
in Fig. 2 (a) and a side view in Fig. 2 (b)) were formed at intervals of 120° in 
positions equidistant from the center of a disk part with a diameter of 50 mm and 
15 a thickness of 10 m m . 

An experiment was performed in which substrates each consisting of a 
disk of artificial graphite with an external diameter of 30 mm and a thickness of 5 
mm were placed on the supports of the abovementioned examples and comparative 
example, and were coated with pyrolyzed carbon and silicon carbide under the 
20 same conditions as in Example 1 and Example 2. The results obtained are shown 

in Table 1. 
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Table 1 



"type of support 


ilx amply 1 


Example 2 


Cumpurutivo Ktomplo 


Material of support 


Carbon fibers 


Carbon libers 


Artificial graphite 


Support coating film 


Pyroly^xl carbon 


Silicon carbide 


None 


Coating film formed on 
subsLrule by 
evaporation 


Pyrolyzed carbon 


Silicon carbide 


Pytolyaed 
carbon 


Silicon 
carbide 


Thickness of coating 
film on upper surface of 
substrate 


40 um 


60 um 


40 mn 


60 um 


Thickness of wjatinp 
film in supported areas 


35 um 


BO um 


0 

(adhesion) 


0 

(adhesion) 
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As is seen from Table 1, there was no evaporation in the supported areas 
k>f the substratel. and the substrate and support adhered to each other, in cases 
where the support of the Comparative Example was used. On the other hand, in 
the case of the dimples, the coating film thickness in the supported areas was 
merely slightly thinner than in other areas, and there was no adhesion of the 
substrate and support to each other. 

Tn the above experiments, a single substrate was used in a single 
evaporation operation. However, if the substrates axe small, or if a large heating 
furnace and support are used, large quantities of substrates can be subjected to a 
evaporation treatment [at one time]. 
(Merits of the Invention) 

The present invention makes it possible to form a evaporation coating 
film over the entire surface of a substrate in a single operation without any 
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adhesion of the substrate to *. support, „ tJlat efficient chem - cal xs 
possible. 

4. Brief Description of the Drawings 

Fig. 1 shows the support used in the examples of the present invention; 
5 Fig. 1 (a) is a plim ^ ami Rg 1 Cb) is a side view. Fig. 2 shows the support 

used in a comparative example; Fig. 2 (a) is a plan ^ and Fig. 2 (b) i 8 a side 

view. 

Explanation of Reference Numerals 
1 Support 
10 2 Mesh 

3 Frames 

4 Support 

5 Circular conical projections 

6 Disk part 

15 
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FIG. 1 

1 SUPPORT 

2 MESH 

3 FRAMES 
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